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Biopaa MewnapoAHaa KOH^epeapa 
Opramisap OfocpHBHHbix Hap 
no npHMeneHHH) stomhoh 3 Heprnn 
B MHpUbiX pax 


He noA^ewHT oMawcHMio ao otjjHuwa/ibHoro coodmenMH na Kont})epeH4MH 

H3y^EHME MPirPAUHH PAJMQ3JIEMEHT0B B TPyHTAX 

B.H.CnHixuH, B. JU EajiyKOBa, A.$.HayMOBa, B.B.rpowoB, 
^.M.CnHpii.flOHOB, E.M.BexpoB,r.I.rpa$OB 

CBH3H C P83BHTH6M npHl.ieHeHHfl aiOMHOll SHeprKH B MHpHHX qe- 
nax, 3Ha»iHTerii)H0 yBejiH^HBaeTca od-teu npoH3BO,nciBa aqepHoro ropo- 
qero, qxo Hen3desHO BJieqex 3a codoM HaiconjieHHe paflHoaiciHBHHx ox- 
xoaob, Koropue, b ochobhoK qacm nopexax 3 axopoHeHHio. Bonpoc o 
Meio^ax nepepadoiKH h xpaHeHua oxxo,n;oB paflHoxuMHqecKHx npoH3BoacxB 
npnodpexaex Bee OojiMee HapoqHoxo3flficiBejmoe 3HaqeHHe a MosceT 
jiHUHTHpoBaTB jajibBe flmee pa3BHiHe HcnoJib30BaBHfl aioimofi sHepma. 

B jiHTepaxype oniicaHo hbckojibko cnocodoB 3 axopoHeHHa pa^no- 
aKTHBHU’L CdpOCOB (I -12). 

1. XpaHenae ynapeHHHx paciBopoB b no,n3eMHHx ciaabHhix hjih 
dexoHHux pe3epByapax. 

2. Oc xe kjio BHB a Hue hjih HeMeiiiHposaHHe c noc^e^ycimsM 3apHBaHH- 
eM dJIOKOB B 3eMJIB hjih cdpacHBaBneM HX B OKeaH. 

3. CJIHB pa,poaKIHBHblX pacTBopoB B OKeaH H peKH. 

4. Cdpoc paflHoamBHHx oixojioB b 3aKptiiHe Bo^oeMu h flpyrne 
3eMJiflHHe xpaHHJinma. 

5. Hcno;iB30BaHHe maxi h cxapnx He$THHLtx cKBascHH. 

. HaHdoxee semeBBiu h qocxynBHM qojiKeH HBMTBca MeTOfl 3axopoHe- 

HHfl papiOaXXHBHLIX OTXOflOB B OIKpUTNX 3eMHHBX xpaHHJIHmaX„ O^HaKO, 
BonpocH copdipH npo^KioB ReneHM MHHepajiaiJH noqB h rpyHxoB eme 
HesocxaxoqHO H 3 yqeHH (13-21). Kpoife Toro, BecMOipn Ha npHueHeHiie 
aamaiHHX oxpaHOB h KQJimaxHpyDiniix cjioeB,Bcerfia wo^ex nuei& wecxo 
npocaqHBaHHe papoaKXHBHHx paciBopoB b noqcxHJiaioipe rpyHin. ycJio- 
BKfl MMrpartHH paqHOH30TonoB c rpyHTOBHMH BOflaMH ro Hacxoflniero 

EpeueHH b juixepaxype 0 CBeiqa;iHCb oqeHb Mano (22-24). 
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i nocBameHa sf.3y«feHHD 3aKOHOMepnocTett copdriHH 
iHa HeKoropuMH npupo^Huwii copdeHTaMH: rpyHTa- 
[ MMHepa^aMH, H3 paciBopoB pa3jinqHoro cojieBo- 
[HiiaHHe dbuio yp&jieEo crpoHitf«o-90, Kan Handonee 
leCKOM OTHODieHHH ocKo^oxinouy H30iony. Oduth 
[ adopaTopHHx, Tax n b nojieBHx ycaoBnax. Bhjih 
J io^HMe KapdoHaiHue h KHCJiue decKapdoHaiHHe, 
idoHaiKHe cyrjiHHKH, aerKiie KapdoHaiHiie mhhu, 
se ramm, pa,q hhcthx mhhpicthx MHHepanoB, no- 
rpyniiH KajiBipiTa, runca n ap. Ucc^e^oBaHHD 
: jByx TisnoB; 

coflspsaniHfl NaOH (4-8 r/ji) w NaN0 3 

«epaamHfl HN0 5 (6-8 r/ji) h AB(N0 3 ) 3 

opu flOdaBJlHJIHCB OTflejlbHHe pa^H09JieMeHTU o 
o, mh ace BHocHJiacB cu6cb npojiyKTOB jeaeHHH 

npHMeHajiHCB ciaTireecKHe h ahh8mhh&ckhg Me to- 
rax HaBecKH copdeHia bc tphxhbqmcb c onpe^e- 
BopoB zo HaciynjieHM paBHOBecHfl. 3aieu npo- 
coe aHajiH3H. IUmaMH<iecKiie ouhth npon 3 B 0 ,qH- 
OHKax juraweipoM I cm, nanojiEeHHUx pa3JiH'iHHMH 
opdeHTH npe^BapHieJiBHCi H 3 MejiBqajiHCB, h oTdn- 
Mera, xoia HeKoiopae H 3 Hnx,nanpHMep mohtmo- 
x.n., HMejiH doaee BHCOKyjo wacnepcHOCTB. to 
CBO0CTB rpyHXOB HCnOJIb30BaJIHCB HaBecKH OT 3 
Bopa, 

sjieflOBaHMMz dujio noKa3aHo, mto norjioineHHe 
neMeHTOB, 3a ncK/nreeHneM pafiHoqHpKOHHfl,paflHO' 
npoHcxo,nHT doxee iiojiho H3 mejioHHoro pacTBopa 

3Ka3HBaeTca pH cpe,nH Ha nornoqeHUH nepna. 
rBopa, coaepHamero HHTpai HaTpua, He3dBac hmo 
*qnn uepua (mnepBaa EOHqeHTpaqaa - ox Hese- 
3 3,3-iCf 3 Mr-9KB/a), a raKse ot kojih- 

cob (HaBecKH rpyHia ot 3 so 30 r Ha 1 ji 
qepHH npoHcxoqHT Ha 98-100#, B khcjioA se 
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cpeje, H3 aJUOMHHHHco^epscamero pacTBopa 3axBax qepua rpyrnaMH npaic- 
TKqecKH He HaOjuosaeicH. 

CTeneHb noraomeHHfl paflHopyTeHHH rpyiiiaMH Hpe 3 BuqaRH 0 HH 3 Ka, 
o,nHaKo, b ineao^Hou pacTBope ona MoaceT flocTiarHyTB HecxoaBKHx aeca- 
thx MKiopH Ha 100 r rpyma npH ncnoai> 30 BaHHH pyieHwa, HaxoAHiueroca 
b KaTHOHHoR $opMe. H3 Kucaofl cpean pyieHHti npaKTHqecKH He noraoiua- 
eica. HaxoflamHfica b aHHOHHoft $opMe pyTeHHR coBepweHHo He copdupyeT- 
ca rpyETauH. 

3axBaT cipoHHHa b KHcaoit cpe^e Taxsce cHUxaeTca b HecxoaBxo 
pa 3 no cpaBHeHHK co meaomiori ope^oM. IIpn Hcnoab30BaHMH qeaomioro 
pacTBopa c KOHiteHipamiefi cipoHUM 5,32* 10“ 3 Mr bkb/ji, rpyHTauH, 
He3aBHCHM0 ot hx npHpojya, B3HTUMH b xoanqecTBe 30 r/a, dbiao norao- 
meHO OKoao 60# ctpohijhh. IIpH Tex xe ycaoBHax H3 xncaoro aajoMHHHe- 
Eoro pacTBopa copdiipoBaaocB toxbko 5-6# ot hcxoahoto xoanqec TBa • 

C yMeHtnieHMew Hasecox rpyHTa b 10 pa3 npoiicxoAHT cHraeHHe 3axBaia 
CTpoHrtHa b meaoHHoR cpe#e ao 30-33$. 

Kpoue TorOjtiuao accae^oBaHO tioaBinoe hhcao npupoaHUx copdeH- 
tob, npeHMymecTBeiiHo hhcthx MHHepaaoB Heopramwecxoro npowcxoi- 
^eHHfl, BXO«amHx b cocraB rpyHTOB h noHB (25), juia onpeAeaeHna 
CTeneHH noraomeHaa hmh MHxpoxoaimecTB ctpohijhh. B npoqecce npoBeae- 
hhh onHTOB 3 ioro pa 3 fleaa padom HcnoaB30BaaacL caeayiDipe pacTBO- 
pa (iada.1). 

Tadamja i 


ft pacTBopa 

Akthbhoctb no^ 89,90 
xiopn/ a 

KoHqeHTpaqua 

HOHOB KaaBHHfl, 

Mr/a 

I 

1,5 *I0“ 6 

0 

2 

I,5’I0“ 5 

0 

3 

8 •IO’* 6 

100 


IlepBue ,pa pacTBopa coaepsaaii Toabxo HeBecositie xoaHHecTBa 
CTpoHixiaa 89,90 (I0~ 7 -1O" 9 h) pa3aHHHoro ypoBHa axTHBHocm de3 
HodaBOK KaKHX-ando coaeM. K ipeTBeMy pacTBopy dua aodaBaen xao- 
piia KaaBHwa, nparceM xoHqeHTpaqua Kaa&qna npadansHTejiMO paEHaxacb 
ero co^epsaHHio b peHHOil BOjte (26). 

Pe3yaBTaTH oxcnepiiMeHTOB npioeseHU b TadaHqax 2 h 3 .Mohtmo- 
pnaaoHHTO Bue raHHH pa3HHx MecTopos^eHMi! b ladanqax odo3Haqejra 





r. ‘ . 
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dyiCBauH: A - MOHTMopHJiHOHHTOBaa rjinaa jiecxopoEfleHna K 3 iui-Cn 
(KaaaxciaH), B - orMHanHCKaa (TypKueHCKaa CCP), B - KpwicKaa 
(Kaa), r - AcKaHrsat (rpy3aa). 3HaqeHHe pH paBHOBecHnx paciBopoB 
Koaeda^ocB ox 7,2 ro 9. KomwecTBo copdeHia paBHfljioc& Ir Ha 50 jiji 
paciBopa. 

Kaa bh^ho H3 npuBefleHHHx pe3yaBTaiOB| cpejpi HcnuxaHHHx iiaxe- 
paaaoB aandoaee xopomo noraoniaDT paanocxpoHUHtl uoaiuopHaaoHar, 
KaoanHHT, ciDflu, rnjtpocjiioflH, napoaraai, ra^aya 3 Hi, xop$, $oc$opaT 
a He$ejiHHOBiie chbhhth. 3th copdeHm odaa^aDT xaEse a doJiBmofi copd- 
QHCHHO0 eHEOCTLD (27). 

Caeayei oxMexHTB, qxo nrapoico pacnpocxpaHeHHiie b rpyHiax n 
noiiBax MHHepaaa rpynn Ka-amaxa, KBapna, ranca, noaeiux mnaxoB h 
i.n. noraomaDT pa^aocipoHnaH HesHaaaxeaBHo. 

TaKHM odpa30M, noraoneHHe pafluocTpoHHwa Heopraramecicofi qacTtm 
noqB a rpyHTOB dy.neT b ochobhom onpefleaHTBCfi ramracTHMH MMHepaaaMH, 
BX0flamHUH,0<JlMH0, B C0CT8B KO^0HJ?H0-^HCnepCH02 (JpaKIOW yKQ38HHHX 
MaTepaaiiOB.KpoMe Toro,KaK BHieicaeT H3 Tatiana 2 a 3, npjicyTCTBjie 
eohob KajiBAHfl b KOHaeHipaanH npadjiH3HrejiBHo paBHoa ero coflepacaHHB 
b pe^Hofl Boae, yae 3HaqHTeHBH0 cHHxaei noraomeHHe paflHocTpomiHH 
H3yqeHHilMH COpdeHTaMH. MOEHO OSHflaTB, * 1 X 0 pa^HOCTpOHUHfi, nonaB B 
rpyHiti h noqBH, tiyjtei npa nponux paBiax ycaoBnax b do^tmefi Mepe 
3aflepiHBaTBca rail, r,a;e HiieBxca iuiiiHHCTHe MHHepa^a a rje rpyHTOBtie 
bo^h co^epsax HamieHBniee KOHKqecTBo KajiBijHfl. 

B hbihx SKcnepaueHTax He ygaaocB odHapysniB KaKoro-jindo behh- 
HHS ypGBH.fi paflHOaKTHBHOCTH Ha CT6II6HB norjiomeHHfl pajHOCipOHHHfi. 
UO-BH^HMOMy , 9T0 OdBfiCHfieTCfi T6M, qtO <5HHH B3HTH flOBQfiBHO tiOfiBIUHe 
HaBeCKH COpdeHTOB. 

Bojiee xmaxefiBHo Hccjie^OBajiocB noiviomeHHo paftnocxpoHqHH mohtbjo- 

pHJIfiOHHTOM. JlaHHHfl MHHepajI JMipOKO pacnpOCTpaHeH KaK B paCCefiHHOM 
coctohhhh, xax h b BHfle KpynHHx MecioposHeHHfi (27). BHfia H3yqeHa 
copdqua cipoHmiH-90 MOHiMopHJiJioHHXOBHMH rfiHHauH xpex uecxopoafle- 
HHS (A, B, B CH.CTp.4) H3 paCTBOpOB, COflepHaniHX pa3JIH<IHHe KOHqeHT- 
paAHH hohob: W + , Na + , K f , NH/, Co/ 2 , M<^ 2 , Ba 2 , IV 5 , A& fJ . 

EoHHafi Cana pacrsopoB b xo^e BHrio/tHeHaa ohhtob ocxaBafiaci. hocxohh- 
HO0j 3HaHeHH6 pH paBHflfiOCB 7—8. IIpH H 3 yqeHH 0 UOBe^eHHfl MHKpOKO- 
fiHqecxB expoHma b cacxeiie copdeHT-pacTBop,B 3aBHcmocxH ox co- 
cxaBa pacxBopa,dHJi npaMeHen Mexos onpe,n;efieHHfl ko 3$$H5HeHxa pac- 
npeseaeHHH (^ ) b cxaxHqecKHx ycaoBHax (28): 
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VC Me dOO 


VC 


m 


+ l iMe 


Cl) 


r^e V -odfceu paciBopa, C M -paBHOBecHaa KOHqeHxpaqna H3ywvioro 




Me 

HOHa b pacTBope, Cj, Mc -KOAiroecTBO HOHa, norAoqeHHoro AaHHOfl HaBec- 
Kofl copdeHxa. 

Ha pHc.I noKa3aHi>i pe3yA&xaTH H 3 MepeHHtt KoapcpnqHeHTa pacnpe^e- 
JieHM pasHocipoHqHa aaa uoHTMopHAAOHHia OrjiaHJiHHCKoro MecxoposAe- 
Hua. KpHBHe, oipazaroipe HSMeHeHHe K0 3#nqHeHTa pacnpeAeAeHna b 3a- 
bhchmocth ot cocxaBa paciBopa am MOHTMopHMOHHia ^Byx ApyrHX 
MecTopoiASHHii, He3HaqnieMH0 cuemeHH oxHOcExeABHO Apyr W>yra. OAHa- 
ko KaK xapaKTep H3MeHeHHH Kpoux, the h hx nocae AOBaieABHociB 
b CAynae pa3AnaHHx K3 Thohob, npHcyTCTBymqHx b paciBope Buecie c 
paAHOcxpoHEiaeM, coxpaHaBica aha Bcex ipex copdeHTOB. 3 to biioah6 
noHfliHO, ytiHTHBaa hx MHHepaABHyjo hashthmoctb. C Jie ao B a ie abho , upn- 
poAa MOHTMopHJiJioHHxa oKasuBaex bjihhhhec Ha HeKoxopue KOAHHecTBeHHHe 
napaMexpu, xapaKTepH 3 ys)ipe copdqH®, He H3ueHaa caworo xoas norAc- 
,meHHa b qeaoM. HooxoMy, b qeAax coKpaneHHfl MaTepnaaa, npHBe achh 
A aHHtie, oipaxaDmue npoqecc copdqHH paAHocxpoHqHa toabko mohtuopea- 
AOHHTOM OrAaHJIHHCKOrO MeCTOpOEASHHA. HCXOAH H3 H 0 A 0 Z 6 HIIH KpHBHX 
PHC.I, MOIHO pH MOHTMOpHAAOHHia paCHOAOSHTB KaiHOHH, HO HX CllOCOd 
hocih yMeHBmaiB noraoneHHe pa ahoctpohaha , b cAeAy»qH2 paA: Af + *>Pe 

Ba>Ca + 2 >Mg +2 >/H + >NH/>K + > Na + . 


+ 5 


Kax bhaho H3 npHBeAeHHoro paAa, b odqeM cayqae He m BHiiie Ba- 
AeHTHOCTB KaTEOHa, a npn OAHHaKOEOif BaAeHXHOCTH HeM MeHBlBe paAHyC 
THApaTHpoBaHHoro HOHa, TeM cHABHee oh yMeHBfflaex cTeneHB copdqHH 
paAHoexpoHqKfl mohtmopeaaohhtom. Cjiexyex OTuexETB , mo pe3yjiBTaTH, 
oxHocamHeca k CHCieMaifl S^ +2 -AE +5 } HeAB 3 a cpaBHHBaxB 

C aHaAOrHUHHMH A3HHHMM AAA 0 AHOBaAeHTHHX HAH AByBaAeHTHHX K8THOHOB , 

xax Kax npH npoBeAeHHB oiihtob 3HaqeHHe pH paciBopoB paBHAAoct 2. 

IIpo AfiAaHHHe HaMH pacneTH noKa3a;iH, mo npoqecc noraomeHEa 
paAHOCipoaqHa mohtmophaaohhtom, heaahcb HOHoodMeHHHM npoqeccoM, 
KOAHHeCTBeHHO OHeHB TOHHO OnHCHBaeiCfl 38K0H0M AefiCTByEIUHX Macc. 
IIpHH'eM Her HHKaKoS npjiHqHiiMaABHoii pasHHqa npn copdqHH cxpoHqEH b 
uaxpo- h MHKpoodAacxax KOHqeHxpaqHfi ero hohob. KoHCTaHTH oduena, 
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nojiyqeHHHe c BecoMHMH KOHHneciBaMn cipoHnna, BnoaHe uokho np m eHHXB 
wa pacqeia npoqecca noraonenHa hsbccouhx EoameciB cxpoHitHH. 

flecopdiwa paanocxpoHmiH c MOHiMopisaaoHHia xaKie noaqraaeTca 
3aKOKy fleHcxByBiuBa: uacc* Ha ochobs xoxoporo duaa noayqena $opi#yaa , 
no3Boaaimiaa bluihchhib KOiiiiqeciBo pajpocipoamia, ociaBmeraca Ha 
copdenxe nocae “ft" odpadoiox ero nopmiflMH ^ecopdapyjonero paciBO- 
pa nocioHHHoro coaeBoro cocxaBa: 

/ X \ w 

~J > /a/ 

Tjsfi ty 0 - EoaHqeciBO paanociponmia Ha copdeHTe so aecopdqjiH, 

tyjv EoaHqeciBo paanocipoHmiH Ha copdeHie nocae ft bkiob qe- 
COpdqUH, 

ft - qncao aKioB aecopdmnj, 

K- EOHcidHxa 

V- odieii nopnai! paciBopa, KoxopHira Be^eica aecopdmw pa,nHo- 

CipOHIJHH, 

m,- Bee copdeHia. 

PacqerH no $opMyae /2/ h DKcnepiweHxaHBHHe pe 3 ya£iaxH oneHB xopomo 
coBnaaa»T. 

03 ^pyrax ocKoaoqHHx paanoaaeMeHTOB qHpKOHHfl h Huodufl oaHHaKo- 
bo xopomo (na 98-99$) 38XBa ihbbdich H3yqeHHimii rpyniaHH kbk H3 
meaoqHoro, xaic h H3 ocaoro pacTBopa. Emkoctb rpyHioB no oxHomeHHD 
K HHpEOHHD H HHOdHD yCIOHOBHXB He yjaHOCB, THE E8K 0H3, nn-ntnm- 
MOMy, qpe3BHqa0Ho BeaHica, a xodaBaeHHe b pacxBop MaKpoKoaiwec tb 
HH pKOHHH H HHOdHH dtiaO HeBO3M0EH0 H3-38 MQHOfi paCIBOpHMOCTH COe^H- 
HeHH0 sthx 3aeMeHioB b HcnoaB30B8HHHx paciBopaxe 

CieneHB noraomeHna ne3na rpyHiaira uaao 3aBHCHi ox ehchoihocth 
cpe^H. 03 paciBopoB c KOHueHipanne& no qe3HD 1,2 IO" 3 nr- 3 KB/a 
npa ncnoaB30B8HHH HaBecEH rpyHia 30 r/a copdHpyexca: necKaMH 50#, 
cyraHHEaMH 90$, -ranHaMH 90$ ox HcxoaHoro EoanneciBa. 

WaKCHMaaBHaa eMKociB rpyHioB no OTHomeHHS) e qe3HD dnaa yexa- 
HOBaeHa C nOMOmBB aHHaMHHeCKHX OnHTOB B CTeKHHHHHX KOaOHKaX. 

CKopociB $HaBipaqHH cocxaB/taaa 0, 5-1,0 wa/nac, HaK^eHo, qxo cyr- 
aHHKaun noraonaexca 4 Mr-3KB qe3na Ha 100 r rpyHia, npnnew 11$ 
ox noraomeHHoro KoanneciBa mokho 3axeM aerKO cmhib Boaofl, Cynect 
3axBaxHBaeT 1,25 Mr-3EB neana Ha 100 r. Ilpn nocaeay®Bl©S odpadoxKe 
cynecH boho 2 oiMHBaexca okojio 30$ ne3Hfl. Oanaico rpyax cnocodeH 
CHOBa copdapoBaiB m cBesero paciBopa qe3 HS b KoaHqecTBe, paBHOM 

OIUHTOMy , 
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Ha pnc.2 npeflciaBJieflu jcpHBue copdrinH (I), flecopdijHH (2) h 
B ropH'iHoH copdiiHH (3) ueaiw. B ontiTe Hcno;iB30Bajicji mejioMHoK 
paciBop c KoHqeHTpaitHeK CiN0 3 10 Mr-3KB/ji. Kojih^bctbo cyneca b 
K ojioHKs cocxaB;ifl.ao 10 r. Pe3yjiBiaxu noKa 3 UBaDx, hto KpuBue flecopd- 
11MH H BTOpmmOfi COpdlJHH qe3Hfl npaKTHtieCKH COBEiajaKT. 

np« acnuTaHHH copdnuoHHHx cboMctb rpyrnoB no othouiobke) k cue- 
ch npojyKTOB jiejienMf HaxoflflniHxca b inejioHHux h khcjiux paciBopax, 
dnjiH noflTBepsflSHti pe3y^BiaiH npe^BapaiejiBHiiix onmoB, npoBe^eHHtix 
c OTjejiBHBiMH pajpio 3JieMeHiaMa. Hcno^B30BaHHue b btom cnyqae paciBO- 
pu HuejiH^cjie.nyBinHfl pa,mioxnMJiqecKHfl cocxaB: S'! 90 - I4,5#;06 l5f -16$; 

Ru - 68#; pexK03euejibHhie dxeueHTbi O^jZ^ 95 + N& 95 I# 

npH CyMMSpHOfi ft- paflHOaKIHBHOCIH okojio 50 MKR)pil/jI . 

JfeyqeHHe copditnoHHoft cnocodHOCXH necxoB npon3Bo^miocB b #h- 
HaMHqecKHx ycaoBHax co ckopoctbb) $miBipaiiHH 2-5 ta/qac. Bujio 
ycxaHOBJieHO, qxo b mejioqHoM cpeje npocKox pa,pioaKiHBHocin Hadjuo- 
flaexcfl b nepBtix xanjiax (jbmiBipaTa, BcaeaciBiie npHcyxciBHfl Ma.no 
copdapyromeroca pyxeHM: He donee 30# pyxeHHH ox HcxoflHoro Kojnnie- 
ciBa ero b paciBope 3a,nepa:HBaeTCfl necKOM. 

Emkoctb decKapdoHaiHHx cyneceK, coftepaaipx ryiiyc, cocxaBnajia 
no oTHoineHMB ko Bceft B3Hiofii cyime paflHoaneMeHioB 39-48 Mr - bkb 
pa^Hfl no y' -H3xyqeHHD n 410-538 mkhdph no J3 -H3JiyqeHHB Ha 100 r 
rpyHxa. HecicojiBKo Huste eiiKociB KapdoHamoro necxa 0 Ha cocxaBnajia 
10 isr-BKB pa .pa no ^ -n3nyqeHHio h 180 mke>ph j3 -H 3 nyqeHHD Ha 
IOO r rpyHia, 

Dpa nponycKaHHH nepe3 necKH Kucnoro aniouiraMeBoro paciBopa 
paftHopyxeHHfl, pejycjie 3enjiH h pa^HocxpoHitJiif npaiciHqecKH He copdH- 
pyDica, IlepBaa nopniw npo$miBTpoBaHHoro paciBopa coflepacana okojio 
100 % pajHopyxeHHfl h pejpcnx 3eMejiB, 80# pa,pocipoHmifl h okojio 
15-18# paaHOIWpKOHHH H paflHOHHOdHH. TaKHM 0 dpa 30 M, H 3 KHcnoro 
aBDMHHHeBoro paciBopa b peajiBHHx ycnoBHHx necitaMH cuoryx copdHpo- 
BaxtCH tojibko pa£Hone3n0, pasHonnpKOHH0 h pa^HOHnoduK. 03yqeHHe ae 
COpdltHOHHHX CBO0CTB neCKOB 00 OXHOIlieHHD K 3IHM pa,HH09JieMeHiaM B 
KHCJiofi cpefle He npe,i);ciaBJiHjio HHxepecaj iau kbk npeflBapHiejiBHHe 
onuiH c OTflejiBHHMH pa,HHo 3JieMeHxaMH noKa3axH, qxo ohh b paBHOft cxe- 
neHH xoponio noraomaioTCfl «3 menonHoK h khcjioS cpeau. 

CopditHOHHaa cnocodHOCTB cy tjihhkob h tjihh no oiHomeHM) k me- 
jionHHM pacTBopau H3yqaaacB b cxaiKnecKiix ycjiOBHHx. O^Ha n xa ae 
HaBecxa HHoroKpamo odpadamBanacB paciBopoii rq xex nop , noxa 
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HadJiiosajiocL norjiomeHHe papoaxTHBHocTH M3 pacTBopa. Eh;io BuacHeHo, 
mo H3 cojieBoro mejioHHoro pacTBopa nponcxosHT copdmw pa^HocrpoH- 
AHa h paflH0ue3Hfl b cjie^ronHx xojiwnecTBax: 


TpyHT 

PaflHoiie3Hii 

MxropH/IOOr 

PajWOCTpOHHH0 

MKX)PH/I00r 

CpeqHHK cyrHHHOK, 
xapdoHaiHUfl 

242,0 

7,0 

Jlerxaa rjiHHa, 
xapdoHaTHafl 

200,0 

9,4 

Ilecox xapdoHaiHuft 

172,0 

1 7 

9,4 


Pa3MepH BOOOmeHHfl paflHOJppKOHHfl, papOHHOdHB h peprnx 3e- 
uejiB ne ycTaHaBMBajiHCb, Tax xax Ha ocHOBaHHH npepapHiejiBHHx 
OIIHTOB MOSHO OKHflaTB, HTO B mejIOHHOK Cpefle eUKOCTB rpyHTOB no OT- 
HoineHHD k hum oqeHb Bennxa, CoqepEaHHe sthx 3/ieMeHTOB b pacTBopax, 
no^BeprHyTHx HCCJieflOBaHHio, duno He 3Haq ht e jibhhm . 

nornoneHHe pajposjieMeHTOB, oneBH^Ho, dy.neT chkbho 3aBnceTB 

OT TOJIIHHHH CJIOfl TpyHTa, Hepe3 KOTOpHft npOCOHHTCH KH^KOCTB. JfedO- 

paTopHne HccaejoBaHHa co mejioHHHMH pacTBopaMH, coaepEanpiMH npoflyx- 
th fleneHHH, noxa3ajin, mo c yBejianeHHeM HaBecox rpyHia, np« hc- 
nojiB30BaHHH oflHoro h Toro se odteua pacTBopa, cieneHB noooneHHa 
cuecH paflH0 3^eMeHTOB noBHiaeica so Hexoxoporo npeqejia, xoTopuH 
odycJioBaen HajinqneM HecopdHpyDmeroca pa^HopyieHM b aHHOHHofi $opue. 
IIpHMeHafl jy ia oqHCTKH pa^HoaxTHBHoro mejioHHoro pacTBopa HaBecxu 
rpyHTOB nopa^xa 400 r / n , moeho jtoBecTH cieneHB nornomeHna papo- 
3jieMeHT0B jsp 94-96# ot ncxoflHoro xojmneciBa. Ilpa qaaBHeiiineM yBe- 
HHHeHHH HaBecox rpyHTOB cieneHB copdqim He noBHinaeica (pnc.3). 

H 3 xncjioro pacTBopa, He3aBHCHuo or BejiireiiHH HaBecox rpyHia, 
cieneHB copdmw cyMMH pa , hho aaeueHTOB npe3BHHa0Ho HH3xa h ^ocmraeT 
28-30$. B OCHOBHOH, K3 CHJIBHOXHCJIO0 CpeflH nOrjIOIHaKTCfl paaHOBHpXO- 
hhA, pa^HOHHO dull h flo HexoiopoK cTeneHH papoqe3H0. 

Hpa odpadorxe rpyHTOB, noraoTHBinHx paflH0H30T0nn, BoqoH hjih 
mejioqHHM pocxBopoM, coaepxamuM HHTpaT HaipHH, nacTB paqinmeueH- 
TOB nepexOflHT B paCTBOp* 0TMHBE8 COJieBHM paCTBOpOM npOECXO^HT 35 
necxoHBKo pa3 3$$exTHBHee qeu BoqoS: 
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yCJIOBHfl 

secopdnHH 

OlMHTO pajHOH30TOnOB 
(b % ot norjiomeHHoH 
aKTHBHOCTH) 

IHejioqHofl paciBop 

3,0 

Bo,na 

0,2 

lUejioqHofl pacTBop 

4,0 

Bo.ua 

0,14 

mejioqHoK pacTBop 

4,13 

Bo.ua 

0,14 


TpyHT 


KapdoHaiHH0 

cyniHHOK 

JlerKaa KapdoHai- 
H8A r/uraa 

necoK KapdoHai- 

hhM 


CorjiacHo pajHoxMMHqecKOMy aHajiwsy flecopdijHOHHUx pacTBopoB, 

B OCHOBHOM, C rpyHTOB CMHBaJOICfl pa^OCTpOHmift H paflHOpyTeHHK. 
OcTa^BHue pa^HOH30Tonu aobojilho npoqHO yflepsuBaioTCfl rpyHTaMH. 

HecopdnpoBaHHtie 3JieueHTU cHOBa 3axBaTLiBajoxc.H rpyHTaMH, npn- 
qeM deneHB btopothoM copdnuH 3aBHCHi ot KOflHneciBa aodaBJieHHoro 
”pyHTa • Ha pnc.4 npe,ncTaBJiena 3aBHCHM0CTi> noHHseHHH paji;HoaKTHBHocTH 
O'Imhbo^hmx pacrBopoB ot KOJiMecTBa rpyma. 

TaKHM odpa30M, xadopaxopHne BKcnepHueHTU yxa 3HBaioT , qxo b 
H 3yqeHHLix rpymax HaHdojiee no jbmshumh abjiadtcb; cxpoHqHfi h pyxeHuK. 

C nejitiD npoBepKH cnocodHOCTH rpyHTOB b ecxeciBeHHOM cjiosceHHH 
noniomaTB h yaepinsaTB npo^Kia fieJiOHHfl H3 paciBopoB h rpyHTOBHx 
BOflj Ohjih npoBefleHH nojieBLie ontiTH, 5 /ih 3Toro ncnoxB30Ba^ca ynacTOE, 
OCHOBHHMU nOBOpXHOCTHLIMH rpyHTaMH KOTOpOTO dHJIH aJIJIBBHaJIBHfcie necxn, 
no dojiBiueli qacTH Mexico aepHiicme, c He3HaqHTe/iBHHMH npocjioftKaMn h 
JIHH 33MH cyrjiHHKOB. B TOJime necicoB, Ha ypoBHe 5-7 m pacnoxarajiHCB 
rpyHTOBHe bo.hu, BBHxeHHe kotophx HMejio jiaMHHapHHii xapaKiep. CBepxy 
H CHH3y BOJOHOCHHii ropH30HT orpaHHqHBajICH IUIOTHBIM CJIOeM Cyr^HHKa 
HedO/IBfflOfi TOJimHHH. ITpe SBapHTe^IBHHMH HCCJieflOBaHHHMH dHJIH CHflTH 
rn^poreo^omqecKHe xapaxiepucTHKH yqacTica, onpeaejieHO HanpaBJieHHe 
H CKOpOCTB flBHSeHHH rpyHioBoro nOTOKa. 

Ha yqaciKe dbuin 3ajOKeHH Tpn onHTHbix (JiuiBTpyioiiiHx KOJiojuxa 
(pnc.5), *iepe3 KOTopHe b rpyHTOBbtft noiox BBoamica pacTBop, coxepjca- 
ihh 0 npoju'KTH jejieHHfl h HMTpat HaTpiw . B manK KOJiofleq cdpactiBaaocB 
no 300 Kiopn paanoaKTHBHHx BemecTB npw coaepsaHHH HHipaxa Haipua 
200 r/jl. B C0CT8B paaHOaKTHBHHX paCTBODOB BX0.pL/ra: Sty 90 Ob' 13 ' 

N^ 5 , Ru, 106 , Ce"‘ 

h flpyrne ocicojioqHbie pe^KoaeMe^BHue oJieMenra, 
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KOHCTpyKTHBHOe 0$0p^eHHe XOHOpeB H pacnOJUOMHHfl XOHipOJM,- 
hhx ckbskhh , npepxaBJieHHoe Ha pnc.5, duao paccHmaHO Ha H3yqeHne 
pacnpocTpaHeHHa papmaxiHBHHx H30 toiiob b boaohochom ropH30Hie xax 
Biiecie c noioKou, rax h npoxHB Hero. Kojiopn npepiaBaflaH codoft 
CKB8KHHH flHaMeipOM I if, OdCaHeHHHe acdOEteMeHTHHMH rpydaUH, BHyTpH 
noKpuTHUH daiyuoM. Kaxpfl kojiopij odopypBaH xpmmcofl, ypoBHeuepoM, 
npodooTdopHHKOM H pyua chhbhhmh xpydaMH, qepe3 KOXOpHe HP0H3B0AH- 
naci 3arpy3Ka paciBopoB. ycxpoHcxBO $H^Bxpyi)mero pa xoaopieB 
H03BOHHJIO no pa3H0My BBOflHTB pap!08KTHBHHe paCTBOpH B nOXOX. 
raydHHa nepBoro Kojiopa pcxHraaa aepxHero ypoBHH rpymoBHx boa, 
qxo no3BOJiiuio cdpocniB pacxBop He no cpe p x Be hho b hotok qepe3 bcd 
nHona.ni) pa. Ha Biopou xoaoane cdpoc paciBopa ocyneciBHAHca qepe 3 
OTBepCXHH B rHHHHHOH 3aifKe, T0HDUIH02 25 CM. §HJII>XpyK)IHHM flHOM B 
xpeiBeM xoxoBwe HBJiflJicH MexpoBuH cjioH no pinna Dine ro necqaHoro rpyH- 
xa ecxeciBeHHofl cxpyKiypn. 

PaciBopH 3aHHBaHHC£ opoxpaxHO, npH 3i0M napHne ypOBHH BO 
Bcex xpex onHiax npoHcxopjio pciaxoqHo dBicxpo. Bee nocjaeayDipe 
HadHD^eHHH 3a pacnpocxpaHeHiieM papiOH30ionoB npoBopjinci> nyxeM 
oxdopa npod rpyHTOBOfi bop H3 kohipohbhhx cxBaxHH h npo^onsajiHCB 
b xeqeHae HecKOPKHx wecHueB. IlBe30Mexpn cxBascHH ycxaHaBJWBaMCB 
xaKHM odpa30M, qxoda nepcpopapoBaHHaa qacib xpyd nepeKpHBaaa bop- 
Hecypfi rpyHioBHK caofl. riepeg xaspM oxdopoM npod bop b CKBaEHHe 
xmaxeatHO nepeMeimiBajiacB h b leqeHHe 3-5 MHHyx oxcxanBajiacB pa 
ocBexaeHM. 

HenocpepiBeHHO b npodax bop npoBopaocB onpepaeHJie pH, 3 Ha- 
qeHHfl Koxoporo sa npoxaEeHHH Bcero BpeMeHH oiihxob xojiedajiocB b 
npepaax 7-8. PajuioueipireecKHe h papoxHMHqecxae aEajm 3 H xpedoBann • 
npepapHieabHoro KOHneHipupoBaHna, xoiopoe ocynjec tbjmjiocb , raaBHHM 
odpa30M, nyxeM ynapHBaHHa He MeHee qeM b 10 pa 3 . 

Kax noK83ajiH HadjmpHHa, pacnpocxpaHeHae pa^noaKiHBHHx 3 arpH 3 - 
HeHHfi B BOHOHOCHOM ropiI30Hie MOJCHO pa3fleHHIL Ha pa nepaop. 
nepBH0 nepaoa othochxch ko BpeMeHH npoHHKHOBemia paciBopoB b rpyH- 
xoBHe bop npa 3aanBKe xono,nneB, xorp Hapyaaeica ecxecxBeHHoe 
paseHae rpyHioBoro noToxa. B sxox nepaoj, BBHjy nedopmux exopo- 
cxeS nepeuepHaa rpyHioBHx bob; h ducxpoH iMixpansni paciBopoB, 
pacxexaHHe hx b noxoxe npon30Biao npaxxjiqecKH no opHaicoBOMy papycy 
bo Bcex HanpaBaeHHax. B dMEaHirax ox xoaopeB cxBasHHax xax Bpat 
noxoxa, xax h npoiHB Hero, oiHeqaaoct B03pacxaHne deia- a raMMa- 
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pQ flHOaKTHBHOCTH BOflil, KOTOpoe IipO^OJISaJIOCB B TeqeHHe HeCKOJIBKHX 
flHeM nocjie 3ajiHBKH h OTMeqajiocB b paquyce 3 jieipoB ot I-ro h 2-ro 
ROJiOAueB (phc.6 h 7) h b paquyce I Mexpa or 3-ro KOJiojwa. ripn axou 
dujio 3aMeqeHo, hio ypoBem. 3arpH3HeHHH bo^u b HanpaBJieHMM npoiHB 
TOKa b nepBHe uieciB #Hefl nocjie 3ajniBKH 0Ka3ajica HecKOJiBico BHine Ha 
Bcex xpex Koaojmax* Q,hh8ko noBHinemi© cieneHM pajtHoaKTHBHocTK 
BOflti b cKBBXHHaXj pacnonoBeHHHx b^ojib noxoica, npoAoaaajioct 3 Haqn- 
tgjilho flOHBme, qeM b CKBasuHax npoxHBonoJiosHoro HanpaBJieHM. Tax, 
paflHOaKIHBHOCTB BO.&H CKB3EHHH I B03paCTaJia B XeHeHHe 12 ftHefi, 
CKB3IHHH II - 20 ^He0 H CKBaXHHH 24 - 35 flH60, B TO BpOMfl K8K 
b CKBasuHax odpaiHoro HanpaBjieHHH (37,38 a 41) na,qeHne pa^noaKTHB- 
hocth HaHHHa^ocB Ha mecxoH qeHB padoxH EOJioqqeB. 

Ejiaroflapa bjihhhmio Hanopa h bhcokoH ^HJibipyumeil cnocodHocxn 
flHa xojiosiieB, pacnpocipaHeHHe pajtfioaKTHBHHx sjieiieHioB b noxoice 
npon3onuio noHiz Ha bcio rjiydmiy BoqoHecymero ropH 30 HTa, Bpeiifl koh- 
xaKxa rpynxoBHx qacTnq c pacxBopou oxa3ajiocb HeqocTaxoHHo npo^oji- 
HHiejiBHHu Ana xoro, HiodH qaxe jierxo copdnpyeMHe pasiioajieueHTH 
(iWpKOHHfl, HHOdHfl, He3H0 H pe^K03eueJIBHHe SJieMeHTu) 3aKpenMHCB 
Ha rpyHxe. B sxox nepnoq BpeiieHH Bo.ua djiHxaflmiix ox Kojiojma CKBasim 
(■Ha paccxoHHHH I m 01 cxeHKH KOHOOTa) cojepxajia Bee BHeceHHue b 
KOJioseq npoqyKTH aeneHHfl c HecKOJiBKO H3M6HeHHHM npoqeHXHHM coox- 
HOffleHHeM paqHoa/teMeHTOB no cpaBHeHiro c nepBOHaqajiBHo 3ajiHiHM 
paciBopou. 

Ho JiadopaiopHtiM jaHHHM $HHBTpaqjja qepe3 xaKoe KOMneciBo rpyH- 
ia qojiSHa dajia odecneqniB oqucxicy ox uhpkohhh, HHodaa, iiepua, peq- 
K03eMejiLHHx 3^eiieHX0B h b dojiBinoa cxeneHH ox qe3HH, AHaHH3H Boq 
CEBaxHH, yqaHeHHtix dojiee neu Ha I u ox cxeHKH EOJioqqeB, noKa3ajm, 
^IXO rJiaBHHMH paqHOaKXHBHHMH 38 TpH 3HeHHHMH B HHX HBHHDTCH pa^HO- 
cxpoHqHR a paqHopyTeHHfi. TaxMM odpasoM, b ycaoBnax ducxporo BBO.ua 
pa SHoaxiHBHo ro paciBopa KOH'xaKi wes^y qaciaqaim rpyHia h hoh3mh 
paflHOH30TOnOB 0Ka3HBaeiCH HGqoexaTOqHHM flJIH qOCIHXeHHH nOHHOro 
copdqaoHHoro paBHOBeciiH,qaxe qjia jierxo 3axBaiHBaGMHx KOMnoHeHioB 
npa HajiHHHH dojibnioro H3dnxxa copdenia. 

BxopoM nepHoq MurpaquH paqH0 3^eMeHX0B othochich ko BpeMeHH 
BoccxaHOBJieHHH HopMajibHoro pesHMa qBHxeHHii rpynxoBHx Boq.HadHBae- 
HHfl 3a ypOBHHMH BO^ B CKBaSHHax nOKa3aHH, qTO BOCCXaHOBJieHHe 
ecxeciBeHHoro pexHwa b noxoxe npoa3oiwo Ha yyacise Ko^owes I w 3, 
npHMepHo, qepea 3 «hh, a Ha eohowg 2 - qepes 6-8 qHet!. EpHdjiH- 
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sniejiLHO , k OTOMy BpeueHH okohhmjiocb noBLinieHae cieneHH pa,poaKTHB- 
hocth bo ull b CKBascHHax, pacnojiozceHHHx npoTWB noioKa. Itopaipa 
paflHoo^eMeHTOB b otoi nepnox 3aBHCHT tojibko ot npoijeccoB copduHH 
h necopduiin Ha Boxoiiecymix rpyHTax n cianHOHapHoii cKopocin prae- 
HHil rpyHTOBHX B0£. 

B pe3yjn>iaTe HadjiioxeHHfi Hawn dimo ycTaHOBjieHO no cjie.no Bare jib- 
noe HapacTaHHe h cnax pa nwoaKTHBHoc th bosh b cKBaraHax no HanpaB- 
jieHHio nBMEeHM rpyHTOBoro noioKa. B cKBaraHax nepBoro paanyca 
(I u or creHKH Kojiowa) Had/no,najiCfl ot;mh MaKCHMyu ypoBHH papoaKTHB- 
hoctHj ror^a KaK e CKEaraHax BToporo papyca (3 m ot CTeHKH Kojion- 
14a) B03paCTailHe papoaKIHBHOCTH BOflbl npOHCXOflHJIO XBaJKflH (pnc.7). 
nepBue MaKCHMywH, b ochobhom, odH3aHH pacTeKaHHio pacxBopoB Haqajit- 
Htift nepHOfl, a BTopne HBJiHioTCfl pe3yjiBTaioii uarpaunn paposjieMeHTOB 
exojib noToxa npn HopMajibHou peacnue rpyinoBHx box. no uepe nponBii- 
jseHiifl ^poKTa bojp, 3arpH3HeHHoM paxiioaKTMBHUMH BemecTBaun, HadJiio- 
xajiocB 3HaMiiTe;iLHoe noiniseHne cieneHH papoaKTMBHocTH. 

Ha nepBOM papyce cKsaznH 3arpfl3HeHHfl sop H3MepfljmcB necflTKa- 
MH II COTHHMH' MHKpOKBpa/jI, Ha BTOpOM, B 3 MeTpaX OT KOJIOpa, pa^MO- 
aKTHBHOCTb CHH3HJI8CB Ha 3-4 nopflflKB H Ha Tpeibeu, B 5 M OT KOJIOpa 
ynaxa eme Ha OaHH nopaxoic. 

Hjih H3yneHMH xapaKTepa aaxBaia paxHonsoTonoB rpyHTOM dnjio 
npoH3BeneHo onuTHoe dypeHHe 3apaxceHHoro yqacTKa. AHaxH 3 H npod 
rpyHTa, oTodpaHHue 113 pa3HHx Tonex BonoHocHoro ropH30HTa, noxa3a- 
jih, hto yMeHbmeHHe cTeneHH pa^HoaKTHEHOcm Ha ynacTice uescxy CKBa- 
SHH3MM £-ro u 2-ro panayca, Bti3BaH0, rxaBHUM odpa30M, copduneJl 
pafliio 3 JieueHT 0 B Ha rpyHTax. HajiBHefimee nomoceHHe ypoBHH papoaKTHB- 
hocth onpesejiaeTCfl sHaHH^ejiBHHM pa3daBJieHueM b noToxe, xoropoe 
nponcxop.no, HecMorpn Ha jiaMHHapHnM xapaKTep pwjiceHHa rpyHTOBHX 
box. Ilocjiepee odCTOHTejibCTBO nocjiyxcHJio npH^HHoft HeodxopMOCTH 
orpaHiniHTb Ha uni HadJiioneHHfi papycoM 7-10 u ox KOJiopeB. 

Pa jydoxKMHHe c Kiifi cocraB 3arpH3iieHnS, MiirpHpyDmHx no boxohocho- 
My ropnaonTy, co BpeneHeM MeHHJica. UhpkohhM, iraodHH, ne3HM, pex- 
K03eweJibHHe gjieiaeHTH npn Hopuaji&noM pesuMe noroxa copdnpoBapc& 
a xopoino y,nepsHBa;iHc& BosoHecymiiM necxoM, ^to nojiTBepzinajio naiun 
^adoparopime flaHHHe. IlecxombKo dojibiuefi noflBHHHOCTBJo odjia^aji paxa- 
oye 3 iiti, ho, b ochoehoivI, paxiioaKTHBiiocTb Bonn onpexeJiHjiacb papo- 
cTpoHiuieM 11 paxHopyieHHeu (pnc.8 h 9). npoxBasceHae paxuocTpoimna 
rio noToxy npoxoxiuio co cKopocTBio, npaKTwxecKH djnisKoii k cKopocTn 
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ABHseHM rpynxoBHx boh. npejtejiBHo H3MepnMH6 KOJiH'iecTBa pannocxpoH- 1 
UHfl (5 uhh oTMeqeiiu b npodax, ynaaeHHHx Ha 7 m oi kojiojwgb. AHann 3 H 
rpyHioB, OTodpaHHtix Ha paccxoaHnn CBHiiie 3 11 oi KOJionqa } noK83ajin 
OTCyTCTBHe KaKHX-HHdO paHHOaKIHBHHX 3arpH3HeHH0 Ha HHX. 

Taxau o<5pa30u, noayqeHHue naHHHe CBHneiejiBCTByioi o BecBua 
33TpyHHeHHo3 copdqHH paHnocTpoHqufl na bo noHacunieHHHx rpyHiax a 
Jie rKofi no hbhschocxh aneiieHia b rpyHTOBHx BOflax. 

Hainn HadjiuneHUH 3a Murpaqaefl paflHopyxeHna no3BoaHJin ycxaHo- 
bhtb, qxo cKopocTB ero pacnpocTpaHemifl no noxoKy, npuMepno, BfiBoe 

MeHBDie CKOpOCIH paHHOCipOHHHH. 

JlerKocTB necopdmin panMocxpoHHHa c necqaHHx rpyHioB ecxeciBeH- 
hoM cipyKiypti flonoaHHiejiBHo dHaa npoBepeHa b npoqecce iipomhbkh non- 
ciHaaioinero ,pa xpeiBero Kononua. EcxeciBeHHo, qxo Hanimne Ha siom 
K oaoHUe flOHHoro MOHoauxa b KaqecxBe $MBipa, npHBeao k copdqmi 
3HaHHiejiBHofl naciH 3arpyseHHHx paflHooneMeHxoB h yMeHBmjuio pannyc 
hx pacnpocipaHeHHH b nepBHfl nepnon padoxu Kojionqa. Haa npoBepKH 
npoqHociH 3aKpen;ieHM paHHoaKTHBHocxa na rpyHie b KOHqe onma 
si' dona npoBeseHa npoMHBKa MOHOJiaxa 4 u 3 no HKHcneHHoro paciBopa hht- 
paxa Haipaa (ttNO } 2 r/ji, NaN0 3 200 r A). B npoqecce iipomhb- 
kh ycxaHOBJieHO, qxo c rpyHia cMHBaexca h pacnpocxpaHaexca no no- 
xoKy, maBHHM odpa30M, pannocrpoHHH0. M3 ocxajiBHHx panao sjieueHxoB 
cSeiji 3aiieqeH iohbko pannopyieHiifl. PaHHoqe3HK, cuhihH c necnaHoro 
Hsa KOJioqqa, 3aHepanBanca djin3JiescamHMH cjiohmh rpynxa. 

TaKHM odpaaoM, pe3ya&iaxH nojieBHx ohhiob noniBepflnnH ochobhh© 
HaHHHe aadopaxopHHx HccaeflOBaHiiff 0 3aKOHOMepHocxax aaxBaxa npo- 
HyKioB fleaeHHfl rpyHiaifH. IIpoBeneHHe onuxos b ycaoBHax, HaHMeHee 
dnaronpHHXHHX jyia copdquH a 3aKpenaeHHa pa HHoasxuBHHx BemeciB, 
(noxoK rpyHioBHx boh) no3Boanao ycxaHOBHXB, qxo 3axopoHeHHe b 3eM- 
hio xaxHx pa quo sugmohiob KaK hhpkohhM, Huodnit, qepnfi h peqK03eMejiB- 
HHe aaeueHiH He hohsho BH3HBaiB cep£e3Hux onaceHuH. noBeqeHiie 
qe3Ha, no-BHHHMOuy, xanse dJiaronpuaxHo, ho Hyaflaexca eme b nonon- 
HHxeaBHOM H3yqeHHH. 

OcHOBHyD onacHociB npn cdpoce paqiioaKTHBHHx otxohob b 3eMaa~ 
HHe xpaHHHHma, HecoMHeHno, npenciaBJiaei cipoHijHtt, dJiaroqapa 3Ha- 
HHieaBHofl HecopdnpyeMociH ero naise rpyHTOBHMH bohsmh. PyieHna b 
aHHOHHoK $opMe npaKxnqecKH xaKse He 3axBaiHBaexca rpyHiaMH pa3anq- 
soro MHHepaaoraqecKoro cociaBa. C 3ioa ioheh 3peHHa Handoaee daa- 
ronpHHTHH xsfl ycipoHciBa 3eMaaHHx xpaHHHHH yqacxKi!, xapaKxepH3yio- 
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mnecfl HH3KHM CTOflHHeil rpyHTOBHX BOfl, MeweHHHM HX ^BHieHUeM, UaJIHM 
coflepacaHEeii hohob Kajimna h HH3Koil odnefi 3 &coji6hhoc tbd. 
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stt too 

Phc.1. KpwBHx pacnpe^eJieHWfl MHKpoKOJiwqecTB 
CTpOHUMfl Mezfly paeTBOpOM W COptfeHTOM B^ 
npHCyTCTBMW pa3JIMqHHX KHTWOHOB : P!q , 

2-/T , 3- ytf//, 4- H + , 5- JYla**, 6 -Co* £ , 
7- &a+ z % 8 - , 9 - M* 3 d 



Phc. 2. IlorJioineHiie qesaa cynectD b jopiH&ianiecxHX 
ycjioBHHx. 1- copdipa; 2- #ecoptfipa; 

3 - BTopu«maa copdipa 
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Phc. 3. SaBHcwMocTb norJiomeHHfl cyMMH ockojiokhhx bto- 
MeHToB ot BejimiHHH HaBecoK rpyHTa . riorJiomeHHe 
Ha ujejiotiHoil cpeflp: 1- THxejrjfl KaptfoHaiHHfl cy- 
rjiHHOK j 2 - Jiencafl KaptfoHaTHaa r/iKHa; 3- cpe^mi® 
KapCoHaTHHft cyrJiHHOK. 

IlorJiomeHHe ns KHCJiofl cpeflti: 4- cpe^HHfl naptfo- 
HaTHHfl CyrJiHHOK 



Pmc. 4, BTopiiqHoe norJiomeHHe cyMMU pa,nH03JieMeHT0B 
H8 flecopcfiiHOHHHx pacTBopoB. 1- norjiomeHHe 
as sjejioqHoro paciBopa; 2- norJiomeHHe kb bo ^h 
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flndapb <Pe8pcwb Uhu 

Pmc. 6. Coflep«aHHe cyMMapnoU A -paflwoaKTHB- 

HOCTH B CKBaXHHaX KOJIOfllja 1: 1- CKBaaM- 

Ha 12 ; 2 - cKBaxHHa 13 ; 3 - cKBasMHa 14 
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Pmc. 9. PaflHOXHMuwecKiiK cociaB sarpflSHeHHft bo^h, 
CRBaxHHU 13 (coflepxaHHe 6x, -1; 

Ru -2; Cd -3) 
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